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CLAIMS 

[Claim(s)] , . , , . ... 

[Claim 1] A manufacture method of an insulated-gate mold semiconductor device characterized by providing 
the following. A production process which forms a channel layer of a reverse conductivity type in the 
semiconductor substrate surface of one conductivity type A production process which forms a trench with 
which said channel layer is penetrated and even said semiconductor substrate reaches A production process 
of said trench which forms a gate insulator layer on said channel layer at least A production process which 
forms a gate electrode which consists of a semiconductor material laid under said trench, A production 
process which forms the 1st source field in said channel layer surface between said adjoining trenches, A 
production process which forms an interlayer insulation film on said gate electrode at least, and a production 
process which forms a body contact field of a reverse conductivity type in said channel layer surface 
between said adjoining interlayer insulation films, Carry out after [ deposition ] etchback of the polish recon 
containing a 1 conductivity-type impurity to the whole surface, and a sidewall is formed in the side of said 
interlayer insulation film. A production process which diffuses said 1 conductivity-type impurity of said 
sidewall on said channel layer surface, and forms the 2nd source field, and a production process which forms 
a source electrode in contact with said sidewall and said 2nd source field 

[Claim 2] A manufacture method of an insulated-gate mold semiconductor device characterized by providing 
the following. A production process which forms a channel layer of a reverse conductivity type in the 
semiconductor substrate surface of one conductivity type A production process which forms a trench with 
which said channel layer is penetrated and even said semiconductor substrate reaches A production process 
of said trench which forms a gate insulator layer on said channel-layer at least A production process which 
forms a gate electrode which consists of a semiconductor material laid under said trench, A production 
process which forms the 1st source field in said channel layer surface between said trenches which 
introduce a 1 conductivity-type impurity into the whole surface, and adjoin it, A production process which 
forms the 1st interlayer insulation film and 2nd interlayer insulation film on said gate electrode at least, A 
production process which forms a body contact field of a reverse conductivity type in the channel layer 
surface between said interlayer insulation films which adjoin considering said 1 and 2nd interlayer insulation 
film as a mask, Carry out after [ deposition ] etchback of the polish recon containing a 1 conductivity-type 
impurity to the whole surface, and a sidewall is formed in the side of said 1st and 2nd interlayer insulation 
film. A production process which diffuses said 1 conductivity-type impurity of said sidewall on said channel 
layer surface, and forms the 2nd source field, and a production process which forms a source electrode in 
contact with said sidewall and said 2nd source field 

[Claim 3] Said 1st and 2nd source field and said body contact field are the manufacture method of an 
insulated-gate mold semiconductor device according to claim 1 or 2 characterized by being formed by self 

[Claim 4] Said sidewall is the manufacture method of an insulated-gate mold semiconductor device accordini 
to claim 1 or 2 characterized by being formed by polish recon which doped an arsenic. 

[Claim 5] Concentration of an arsenic of said sidewall is the manufacture method of an insulated-gate mold 
semiconductor device according to claim 4 characterized by being higher than reverse conductivity-type 
high impurity concentration which forms 1 conductivity-type high impurity concentration which forms said 
1st source field, and said body contact field. 

[Claim 6] It is the manufacture method of an insulated-gate mold semiconductor device according to claim 2 
characterized by forming said 1st interlayer insulation film in a silicate glass layer, and forming said 2nd 
interlayer insulation film by nitride. 

[Claim 7] Said source electrode is the manufacture method of an insulated-gate mold semiconductor device 
according to claim 2 characterized by carrying out the laminating of the three layers, a barrier metal layer, a 
tungsten, and aluminum, and being formed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . . _ 

[The technical field to which invention belongs] This invention relates to the manufacture method of an 
insulated-gate mold semiconductor device of starting the manufacture method of an insulated-gate mold 
semiconductor device, especially realizing reduction of masks, and reduction of on resistance. 
[0002] , J _ 

[Description of the Prior Art] A small mass lithium ion cell has come to be called for with the spread of 
personal digital assistants. The protection network which performs dc-battery management of the charge 
and discharge of this lithium ion cell is more small, and can fully be equal also to load short-circuit with the 
needs of lightweight-izing of a personal digital assistant. Since it was built in the container of a lithium ion 
cell, the miniaturization was called for, and full use of the COB (Chip on Board) technology which used the 
chip abundantly was made, and this protection network has met the demand of a miniaturization. However, 
on the other hand, since power metal-oxide semiconductor field effect transistor is connected to a lithium 
ion cell at a serial, in order that the on resistance of this power metal-oxide semiconductor field effect 
transistor may also have the needs made very small and this may lengthen duration of a call and a standby 
time in a cellular phone, it is an indispensable element. 

[0003] For this reason, development which raises eel density by micro processing when manufacturing a chip 
has been furthered. Although eel density was a 7,400,000-piece [/square ] inch in the planar structure 
according to which a channel is formed in the semiconductor substrate surface, specifically, eel density 
improved-sharply with the 25 million-piece [/square ] inch by the 1st generation of the trench structure 
which forms a channel in the side of a trench. Furthermore by the second generation of trench structure, 
eel density has improved to the 72 million-piece [/square ] inch by detailed-ization. 

[0004] With reference to drawing 15 , the manufacturing process of the N channel mold power metal-oxide 
semiconductor field effect transistor of the conventional trench structure is shown from drawing 1 1 . 
[0005] In drawing 1 1 , the laminating of the epitaxial layer of N-mold is carried out to N+ mold silicon 
semiconductor substrate 21, and the drain field 22 is formed. After injecting boron into the channel layer 24 
of a schedule alternatively, it is spread and the channel layer 24 of P type is formed. 

[0006] The CVD oxide film 25 of NSG (Non-doped Silicate Glass) is generated on the whole surface with a 
CVD method, after [ mask formation ] dry etching is carried out to it, it removes partially, and the trench 
opening 26 which the channel layer 24 exposed is formed. 

[0007] Anisotropy dry etching of the silicon semiconductor substrate of the trench opening 26 is carried out 
by CF system and HBr system gas by using the CVD oxide film 25 as a mask, and the trench 27 which 
penetrates the channel layer 24 and reaches to the drain field 22 is formed. 

[0008] In drawing 1 2 , dummy oxidation is carried out, an oxide film (not shown) is formed in the trench 27 
wall and CVD oxide-film 25 surface, and etching removes an oxide film and the CVD oxide film 25 after that. 
The reason for performing this dummy oxidation is for removing the etching damage in the case of dry 
etching, and forming next gate oxide in stability. Moreover, by oxidizing thermally at an elevated temperature, 
the trench opening 26 is rounded and it is effective in avoiding the electric-field concentration by the trench 
opening 26. Thereby, a trench 27 is formed. 

[0009] In drawing 1 3 , the whole surface is oxidized thermally and gate oxide 31 is formed. Then, the gate 

electrode 33 laid under the trench 27 is formed. That is, the polish recon layer of a non dope is adhered to 

the whole surface, Lynn is poured in and diffused at high concentration, and high conductivity-ization is 

attained. Dry cleaning dirty [ of the polish recon layer which adhered to the whole surface after that ] is 

carried out without a mask, and it considers as the gate electrode 33 laid under the trench 27. 

[0010] In drawing 1 4 , after carrying out the ion implantation of the boron alternatively with the mask by the 

resist film PR and forming the body contact field 34 of P+ mold, the resist film PR is removed. 

[001 1] Furthermore, a mask is carried out so that the source field 35 and the gate electrode 33 of a 

schedule may be exposed by the new resist film PR, the ion implantation of the arsenic is carried out, and 

after forming the source field 35 of N+ mold in the channel layer 24 surface contiguous to a trench 27, the 

resist film PR is removed. 

[0012] In drawing 1 5 , a BPSG (Boron Phosphorus Silicate Glass) layer is adhered with a CVD method after 
forming a NSG layer in the whole surface, and an interlayer insulation film 36 is formed. Then, a resist film is 
used as a mask and it leaves an interlayer insulation film 36 on the gate electrode 33 at least Aluminum is 
adhered to the whole surface with a sputtering system after that, and the source electrode 37 in contact 
with the source field 35 and the body contact field 34 is formed. 

[0013] An N channel mold is shown for the structure of the power metal-oxide semiconductor field effect 
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transistor of the conventional trench structure in an example using drawing 15 . 
[0014] The drain field 22 which consists of an epitaxial layer of N-mold is formed on the silicon 
semiconductor substrate 21 of N+ mold, and the channel layer 24 of P type is formed in the surface. The 
channel layer 24 is penetrated, the trench 27 which reaches to the drain field 22 is formed, the coat of the 
wall of a trench 27 is carried out by gate oxide 31, and the gate electrode 33 which consists of polish recon 
with which the trench 27 was filled up is formed. The source field 35 of N+ mold is formed in the channel 
layer 24 surface contiguous to a trench 27, and the body contact field 34 of P+ mold is established in the 
channel layer 24 surface between the source fields 35 of two adjacent eels. Furthermore, a channel field 
(not shown) is formed in the channel layer 24 along with a trench 27 from the source field 35. The gate 
electrode 33 top forms the source electrode 37 which contacts a cover, the source field 35, and the body 
contact field 34 with an interlayer insulation film 36. 
[0015] 

[Problem(s) to be Solved by the Invention] By the manufacture method of this conventional power 
metal-oxide semiconductor field effect transistor, the mask is used abundantly by each manufacturing 
process for the mask, and since especially power metal-oxide semiconductor field effect transistor also has 
many models, also in order to reduce cost, mask reduction is desired. 

[0016] Moreover, the gate oxide and the interlayer insulation film which spread in trench opening had 
become the big factor to which the touch area of a source field and a source electrode is small to a wrap 
sake, and contact resistance cannot reduce a part of source field to it. Since contact resistance is directly 
concerned with on resistance, the reduction is desired. Although what reduces on resistance by increasing 
eel density is in use as for current, since a source field also becomes still minuter and a touch area with a 
source electrode cannot be earned if detailed-ization progresses in order to increase eel density, contact 
resistance becomes high and on resistance also has the problem which becomes high. 
[0017] 

[Means for Solving the Problem] A production process which this invention is made in view of this technical 
problem, and forms a channel layer of a reverse conductivity type in the semiconductor substrate surface of 
one conductivity type, A production process which forms a trench with which said channel layer is 
penetrated and even said semiconductor substrate reaches, A production process of said trench which 
forms a gate insulator layer on said channel layer at least, A production process which forms a gate 
electrode which consists of a semiconductor material laid under said trench, A production process which 
forms the 1st source field in said channel layer surface between said adjoining trenches, A production 
process which forms an interlayer insulation film on said gate electrode at-least, and a production process 
which forms a body contact field of a reverse conductivity type in said channel layer surface between said 
adjoining interlayer insulation films, Carry out after [ deposition ] etchback of the polish recon containing a 1 
conductivity-type impurity to the whole surface, and a sidewall is formed in the side of said interlayer 
insulation film. A production process which diffuses said 1 conductivity-type impurity of said sidewall on said 
channel layer surface, and forms the 2nd source field, Since it is characterized by providing a production 
process which forms a source electrode in contact with said sidewall and said 2nd source field and a source 
field and a body contact field can be formed by self aryne, a mask can be reduced and large cost reduction 
can be realized. 

[0018] Moreover, since a sidewall is utilizable as a source field and a touch area with a source electrode can 
be earned on the sidewall side, a manufacture method of an insulated-gate mold semiconductor device that 
on resistance can be reduced can be offered. 
[0019] 

[Embodiment of the Invention] With reference to drawing 10 , the N channel mold of trench mold power 
metal-oxide semiconductor field effect transistor is explained to an example for the gestalt of operation of 
this invention from drawing 1 . 

[0020] The production process at which trench mold power metal-oxide semiconductor field effect 
transistor forms the channel layer of a reverse conductivity type in the semiconductor substrate surface of 
one conductivity type, The production process which forms the trench with which a channel layer is 
penetrated and even a semiconductor substrate reaches, The production process of a trench which forms a 
gate insulator layer on a channel layer at least, The production process which forms the gate electrode 
which consists of a semiconductor material laid under the trench, The production process which forms the 
1st source field in the channel layer surface between adjoining trenches, The production process which 
forms an interlayer insulation film on a gate electrode at least, and the production process which forms the 
body contact field of a reverse conductivity type in the channel layer surface between adjoining interlayer 
insulation films, The production process which carries out after [ deposition ] etchback of the polish recon 
containing a 1 conductivity-type impurity to the whole surface, forms a sidewall in the side of an interlayer 
insulation film, diffuses the 1 conductivity-type impurity of a sidewall on the channel layer surface, and forms 
the 2nd source field, It consists of production processes which form the source electrode in contact with a 
sidewall and the 2nd source field. 

[0021] The 1st production process of this invention is to form the channel layer of a reverse conductivity 
type in the semiconductor substrate surface of one conductivity type, as shown in drawing 1 . 
[0022] The laminating of the epitaxial layer of N-mold is carried out to N+ mold silicon semiconductor 
substrate 1 , and the drain field 2 is formed. After injecting boron into the channel layer 4 of a schedule 
alternatively, it is spread and the channel layer 4 of P type is formed. 

[0023] The 2nd production process of this invention is to form the trench with which a channel layer is 
penetrated and even a semiconductor substrate reaches, as shown in drawing 2 . 
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[0024] The CVD oxide film 5 of NSG (Non-doped Silicate Glass) is generated on the whole surface with a 
CVD method, dry etching is carried out to it, it removes partially, and the trench opening 6 which the 
channel layer 4 exposed is formed. 

[0025] Anisotropy dry etching of the silicon semiconductor substrate of the trench opening 6 is carried out 
by CF system and HBr system gas by using the CVD oxide film 5 as a mask, and the trench 7 which 
penetrates the channel layer 4 and reaches to the drain field 2 is formed. 

[0026] The 3rd production process of this invention is in the thing of a trench for which a gate insulator 
layer is formed on a channel layer at least, as shown in drawing 3 . 

[0027] Dummy oxidation is carried out, an oxide film (not shown) is formed in the trench 7 wall and CVD 
oxide-film 5 surface, and etching removes an oxide film and the CVD oxide film 5 after that. The reason for 
performing this dummy oxidation is for removing the etching damage in the case of dry etching, and forming 
next gate oxide in stability. Moreover, by oxidizing thermally at an elevated temperature, the trench opening 
6 is rounded and it is effective in avoiding the electric-field concentration by the trench opening 6. 
[0028] Then, the whole surface is oxidized thermally, and even if there are few trench 7 walls, gate oxide 1 1 
of 100A of thickness numbers is formed on a channel layer. 

[0029] The 4th production process of this invention is to form the gate electrode which consists of a 
semiconductor material laid under the trench, as shown in drawing 4 . 

[0030] The polish recon layer of a non dope is adhered to the whole surface, N+ mold impurities, such as 
Lynn, are poured in and diffused at high concentration, and high conductivity-ization is attained. Dry cleaning 
dirty [ of the polish recon layer which adhered to the whole surface after that ] is carried out without a 
mask, and it considers as the gate electrode 13 laid under the trench 7. 

[0031] The 5th production process of this invention is to form the 1st source field in the channel layer 
surface between adjoining trenches, as shown in drawing 5 . 

[0032] The ion implantation of the arsenic is carried out to the whole surface, it is diffused without a mask 
on it, and the 1st source field 12 is formed in the channel layer 4 surface. High impurity concentration at 
this time is made about [ 2x1 01 5cm - ] into two. The channel layer 4 surface between the trenches 7 which 
adjoin by this serves as the 1st source field 12. Moreover, although N+ mold impurity is introduced also into 
the gate electrode 13 by carrying out an ion implantation to the whole surface, since it is the impurity and 
isomorphism which have been diffused in order to attain high electric conductivity-ization of the gate 
electrode 13, it is uninfluential in any way. 

[0033] The 6th production process of this invention is to form an interlayer insulation film on a gate 
- - electrode at least-, as -shown in drawing 6 . - - - - - - - - - 

[0034] The silicate glass layer of NSG layer 16a and BPSG layer 16b is deposited on the whole surface. In 
order to control the parasitic capacitance between the gate-sources after 1 000A deposition for 
pressure-resistant high NSG layer 16a, 4000A BPSG layer 16b is deposited. Furthermore, 1000A nitride 16c 
is deposited on a these silicate glass layer. 

[0035] Since only oxide films, such as a BPSG layer, were conventionally used as an interlayer insulation 
film, it was polluted at the time of the spatter of metals, such as an ion implantation of each manufacturing 
process, and a source electrode, and there was a case where leakage current occurred between the 
gate-sources as a result. Then, by depositing high nitride 16c of the ion blocking effect on BPSG layer 16b, 
contamination of an interlayer insulation film 16 is prevented and reduction of leakage current is attained. 
[0036] Furthermore, the mask by the resist is formed, etching removes an interlayer insulation film 16 
partially, and the wrap interlayer insulation film 16 is formed for the gate electrode 13 top at least. In order 
to prevent the gate electrode 13 being exposed with a mask alignment gap at this time, it etches so that an 
interlayer insulation film 16 and gate oxide 1 1 may remain in the trench opening 6. 
[0037] The 7th production process of this invention is to form the body contact field of a reverse 
conductivity type in the channel layer surface between adjoining interlayer insulation films, as shown in 
drawing 7 . 

[0038] P+ mold impurities, such as boron, are introduced into the whole surface by using an interlayer 
insulation film 1 6 as a mask, and the body contact field 14 is formed in the portion which the 1st source fielc 
12 exposed. In order to make P+ mold field reverse N+ mold field of the exposed 1st source field 12 at this 
time, let high impurity concentration be high-concentration high impurity concentration from about 
7x1 01 5cm - ] 2 and the former. According to this production process, the body contact field 14 can form in 
the channel layer 4 surface between the adjoining interlayer insulation films 16 by the self aryne. 
[0039] The 8th production process of this invention is to diffuse the 1 conductivity-type impurity of a 
sidewall on the channel layer surface, and form [ carry out after / deposition / etchback of the polish recon 
containing a 1 conductivity-type impurity to the whole surface, form a sidewall in the side of an interlayer 
insulation film, ] the 2nd source field, as shown in drawing 8 and drawing 9 . 

[0040] This production process is a production process used as the feature of this invention, and carries out 
etchback of the polish recon which doped the arsenic on the whole surface after depositing on the 
thickness of 2000A with a CVD method in drawing 8 . The sidewall 17 containing the arsenic which reaches 
a semiconductor substrate along the interlayer insulation film 16 side by this is formed. 
[0041] In drawing 9 , it heat-treats, the arsenic in a sidewall 17 is diffused on the channel layer 4 surface, 
and the 2nd source field 15 is formed. 

[0042] Arsenic concentration doped to polish recon is made into about 19-21x1019 atom cm-3, and when 
spread on the channel layer 4 surface by heat treatment, it is made to become higher than the high impurity 
concentration of P+ mold field which forms the body contact field 14 here. 

[0043] Thereby, in the channel layer 4 surface on which the sidewall 17 has touched, a high-concentration 
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arsenic is again spread from N+ mold and P+ mold impurity which have been diffused at the production 
process till then. That is, P+ mold field which becomes directly under a sidewall 17 on the periphery of the 
body contact field 14 is reversed to N+ mold field, and the 2nd source field 15 is formed. Since diffusion 
spreads also horizontally, the 2nd source field 15 is united with the 1st source field 12 contiguous to a 
trench 7, and since it exposes from the sidewall 17 side further, the source electrode formed behind can be 
contacted. 

[0044] Therefore, the 1st source field 12 contiguous to a trench 7, and the 2nd source field 15 and the body 
contact field 14 in contact with a source electrode can form by the self aryne. 

[0045] Furthermore, since the polish recon of an arsenic dope is deposited with a CVD method and a 
sidewall 17 is formed, N+ mold high impurity concentration in a sidewall 17 becomes uniform, and can utilize 
this sidewall 17 as a good source field. 

[0046] That is, since the sidewall 17 side contacts the source electrode formed at a next production 
process, it will earn the touch area of a source field and a source electrode sharply, it reduces contact 
resistance sharply, and can contribute to reduction of on resistance greatly. 

[0047] The 9th production process of this invention is to form the source electrode in contact with a 
sidewall and the 2nd source field, as shown in drawing 10 . 

[0048] Wet etching removes the NSG layer 18, titanium night RAIDO which is barrier metal layer 19a is 
formed, and tungsten 1 9b is deposited with a CVD method. The source electrode 1 9 which carried out the 
spatter of the aluminum 19c after that, and contacted the sidewall 17 and the 2nd source field 15 is formed. 
[0049] Since the gap of an adjoining trench is minute in the case of a eel like the example of this invention 
made detailed, if the direct spatter of the aluminum is carried out on a thick interlayer insulation film, a step 
hippo register will be large and it will be easy to generate a void in the metal-electrode membrane formation 
section. 

[0050] Moreover, the stress migration which aluminum wiring disconnects with the stress of an interlayer 
insulation film may also be generated. 

[0051] Then, the spatter of the barrier metal is carried out so that a metal may make it easy to go into a 
detailed portion, and further, stress migration resistance is good and forms the good tungsten of covering 
nature with a CVD method. 

[0052] Since a metal enters also into a detailed portion by this, generating of a void can be controlled and an 
open circuit of aluminum wiring can also be prevented. 

[0053] Moreover, the structure of the power metal-oxide semiconductor field effect transistor of this 
- invpntinn is explained using the cross section shown in drawing 10 . - - 

[0054] Trench mold power metal-oxide semiconductor field effect transistor consists of a semiconductor 
substrate, a channel layer, a trench, gate oxide, a gate electrode, a source field, an interlayer insulation film, 
a sidewall, and a metal electrode. 

[0055] On the silicon semiconductor substrate 1 of N+ mold, a semiconductor substrate carries out the 
laminating of the epitaxial layer of N-mold, and makes it the drain field 2. 

[0056] The channel layer 4 diffuses the boron of P type on the surface of the drain field 2 alternatively, and 
forms it in it more shallowly than the depth of a trench 7. A channel field (not shown) is formed in the field 
contiguous to the trench 7 of this channel layer 4. 

[0057] A trench 7 carries out anisotropy dry etching of the semiconductor substrate, forms it, penetrates 
the channel layer 4, and is made to reach to the drain field 2. Generally, a trench 7 is formed the shape of a 
grid, and in the shape of a stripe on a semiconductor substrate. Gate oxide 1 1 is formed in trench 7 wall, and 
polish recon is laid underground in order to form the gate electrode 13. 

[0058] Gate oxide 1 1 is formed in trench 7 wall which touches the channel layer 4 at least at the thickness 
of hundreds of A. Since gate oxide 11 is an insulator layer, it is inserted into the gate electrode 13 and 
semiconductor substrate which were formed in the trench 7, and has metal-oxide-semiconductor structure. 
[0059] With the gestalt of operation of this invention, in order to take into consideration a mask alignment 
gap of contact hole formation, gate oxide 1 1 remains also on the semiconductor substrate surface of the 
trench opening 6. 

[0060] The gate electrode 13 consists of polish recon laid under the trench 7, and in order to attain low 
resistance-ization, the P type impurity is introduced into this polish recon. Even the gate connection 
electrode (not shown) which surround the perimeter of a semiconductor substrate extends, and this gate 
electrode 13 is connected with the gate pad electrode (not shown) prepared on the semiconductor 
substrate. 

[0061] The 1st source field 12 diffuses N+ mold impurity on the channel layer 4 surface contiguous to a 
trench 7, and is formed in it. The 1st source field 12 is covered with the interlayer insulation film 16 and gat* 
oxide 1 1 to which the most spreads in the trench opening 6. 

[0062] The 2nd source field 15 diffuses N+ mold impurity on the channel layer 4 surface of sidewall 17 
directly under, and is formed in it. The trench 7 side of the 2nd source field 15 is uniting with the 1st source 
field 12, it exposes from the sidewall 17 side and the body contact field 14 side contacts the source 
electrode 19. 

[0063] The body contact field 14 diffuses and forms P+ mold impurity in the channel layer 4 surface 
between the adjacent 2nd source fields 15 for potential stabilization of a substrate. 

[0064] The interlayer insulation film 16 became the silicate glass layer of NSG layer 16a and BPSG layer 16b 
from nitride 16c, covered the gate electrode 13 at least, was formed, and has left the part to the trench 
opening 6. 

[0065] A sidewall 17 is formed along the thickness direction of an interlayer insulation film 16 on the side of 
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an interlayer insulation film 16. The height and width of face are 2000A, respectively, and the side of a 
sidewall 17 is located inside the boundary of the 2nd source field 15 and the body contact field 14 (trench 7 
side). Moreover, since it is in contact with the 2nd source field 15 and the source electrode 19 and N+ mold 
impurity is included, this sidewall 17 is utilizable as a source field. 

[0066] The source electrode 19 forms tungsten 19b for barrier metal layer 19a, such as titanium night 
RAIDO, after formation, carries out the spatter of the aluminum 19c after that, and etches and forms it in a 
desired configuration. 
[0067] 

[Effect of the Invention] If it depends on this invention, the 1st and 2nd source field and a body contact field 
can form in the 1st by the self aryne. The 2nd source field which unites with the 1st source field and 
contacts a source electrode can be formed by forming a body contact field by using an interlayer insulation 
film as a mask after forming the 1st source field in the whole surface, and diffusing N+ mold impurity again 
from the sidewall of the arsenic dope prepared in the interlayer insulation film. 

[0068] That is, since the masks for forming a source field and a body contact field are reducible, drastic 
reduction of cost is realizable. 

[0069] Moreover, since whenever [ doubling additional coverage / of a source field and a body contact field ] 
is set to **0, improvement in eel density is expectable. 

[0070] The sidewall to which the impurity of a source field and isomorphism is set to the 2nd from the polish 
recon doped by homogeneity can utilize as a good source field. Since the sidewall side will contact a source 
electrode and will earn the touch area of a source field and a source electrode, it has the advantage which 
reduces contact resistance and on resistance reduces. 

[0071] That is, since it becomes possible to reduce own on resistance of a eel and contact resistance can 
specifically be reduced to about 1/3 compared with the trench mold power metal-oxide semiconductor field 
effect transistor of this conventional Ruhr, it contributes also to reduction of on resistance greatly. 
[0072] By the nitride prepared [ 3rd ] in the maximum upper layer of an interlayer insulation film, the externa 
contamination at the time of carrying out the spatter of the metals, such as process contamination of an ion 
implantation etc. and a source electrode, can be controlled, and the leakage current between the 
gate-sources can be reduced. 

[0073] Since the void which is easy to generate in the metal wiring layer between detailed eels by using a 
barrier metal layer and a tungsten for metal wiring of a source electrode the 4th is reduced and a stress 
migration can also be controlled further, an open circuit of aluminum wiring can be prevented. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a cross section explaining the manufacture method of the insulated-gate mold 
semiconductor device of this invention. 

[Drawing 2] It is a cross section explaining the manufacture method of the insulated-gate mold 
semiconductor device of this invention. 

[Drawing 31 It is a cross section explaining the manufacture method of the insulated-gate mold 
semiconductor device of this invention. 

[Drawing 4] It is a cross section explaining the manufacture method of the insulated-gate mold 
semiconductor device of this invention. 

[Drawing 51 It is a cross section explaining the manufacture method of the insulated-gate mold 
semiconductor device of this invention. 

[Drawing 6] It is a cross section explaining the manufacture method of the insulated-gate mold 
semiconductor device of this invention. 

[Drawing 7] It is a cross section explaining the manufacture method of the insulated-gate mold 
semiconductor device of this invention. 

[Drawing 8] It is a cross section explaining the manufacture method of the insulated-gate mold 
semiconductor device of this invention. 

[Drawing 91 It is a cross section explaining the manufacture method of the insulated-gate mold 
semiconductor device of this invention. 

[Drawing 10] It is-a-cross section explaining the insulated-gate mold semiconductor device and its - 
manufacture method of this invention. 

[Drawing 11 1 It is a cross section explaining the manufacture method of the conventional insulated-gate 
mold semiconductor device. 

[Drawing 121 It is a cross section explaining the manufacture method of the conventional insulated-gate 
mold semiconductor device. 

[Drawing 1 31 It is a cross section explaining the manufacture method of the conventional insulated-gate 
mold semiconductor device. 

[Drawing 14] It is a cross section explaining the manufacture method of the conventional insulated-gate 
mold semiconductor device. 

[Drawing 15] It is a cross section explaining the manufacture method of the conventional insulated-gate 
mold semiconductor device. 
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fit, 
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BMtJRiCVD»ft«5*i9f'>^c<tOI»*-rS. 
[0 0 2 8] *©f*. ±ffi£S&l8fbOTF l^>^7rtil 

i i *«sw*. 

[0 02 9]**W©I4©Ig(t H4 0C7r:-rAP< . 

fu > ^ 4ca« s n * ¥*«*ttt*» 6 & * y- f «s* 
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iiA^caci;! y- FSffil 3tcfcN»a!^«ia 
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[0 03 6] § £>tc % u^* HcJ:Sv*£*JI5J5Kl/T 
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T I > £ N * M*s £ O* P * M*if« J: 9 WiftK© t WS 

"CtM FS*-->H 7CDitTtc^4P + ^I^N + 3y$fl 
^cSilti2 5 n -5., SE8R« 
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ig-c^Sh 4 v - 3 > * * b -T £orv - 
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[0 04 8 ] NSGJB1 8^r^x > FXy^>^tCj:t) 
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fcv-xtii 9*»$fiS"^i. 
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!8©a-7-MO S F E TO«iS€:lft?B"r*. 
[0 05 4] Hx>^7-MOSFETB, 

y-hnmt. y-^««i, iamtK«iR&. ^-fK^ 
[0 05 5] #m»mmt* N + »>y^>*s(*i 

[005 6] ?t*^B4», FlW >6R«2<D3iffitC 

?-+*^«« (HjR-s-r) a*»/S3tts. 

[0 05 7] hU>f7B, *»#8*R***14F7-f 
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i-7^wc f u>^7*»5fiS-rs. h u 

>*7rt»K»y-FBMtBll lfclStt. **-F«Sl 
3 ZBtiZTZtctbitCtf y is y =i >**R*T 
[0 0 5 8 ] V-bWVrtkl ltt, iMKife***^ 
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[0060] F»ffil 3tt. F U>5P7 fC&RStl 
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L ft: =P + * Jl/JB 4 Stffi N + m^n®} 4 J£tfc L T £ 

n<E>„ m i y-x««fi 2 B*<c>«i^*s> u>^pj 

[0 06 2] #2V-*««1 5tt. FT>*-JH 

7 itT^ * * jwi 4 Office n + m*tm*$tM u r » 

J&£n<5„ H!2 V-Xf«l 5 CDF U>?7(W11 V 
-^«J*1 2£— ttffcUTteO, ^f^>^^FMi|i 
1 4flflttiM f«J*-jh 7fPJM^6liWbry-xm 

[0063] n>£* hmmi 4«, ssomfs 

33Effc(Dft:«k BS9^5?&2y-X^l 5<DfH©* + 

[0 06 4] H^*e^^ 16», NSGI16a, BP 
SGI 1 6 b<Z»y^ - F ^*Jt<h, SffcJSl 6 cfr 

[0 0 6 5 ] 1M F^*-;M 7tt. HIBIfiMMieo 

•^coiS3te<i:Ms(s-en-en2oooA"c*)0, imf^* 

-;H 7(Offl»M«»2y-x«*Si 5^r^^^ 
F««l 4<D«IW:"3*>rtM ( FU>*7ffiiJ) CcftgiT 
Sfc, WV-XWIl 5fc^'V-^Iil 9<t 

F-)*^n 7*y-*«ia£l/Tffifflr*5., 
[0 0 6 6] V-Xlfil 9tt. =9->?lsl~ 4 4 
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[ 0 0 7 2 ] Sfi 3 CclBrJttltlilO«Lh»«:RWfc«t«l 
«cj:*). -Y*>aAtt£<D^ , ci-bX}§Sft-f>y- ( x«S«c 

30 f - y - x hi (D y - ^ mm * & r # 4 . 

[0 07 3] 04«:y-x*fi(o^liSBBs»K:^yr^^ 
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